. HPLC UV analysis data for peptide 1 (left) and peptide 2 (right). 
N NMR Data
The NMR spectra were recorded at 298.15 K on a 900 MHz spectrometer equipped with a triple-resonance inverse detection cryogenic probe. The amide nitrogens were assigned from 15 N HSQC spectra. 
C NMR Data
The NMR spectra were recorded at 296.15 K on a 800 MHz spectrometer equipped with a triple-resonance carbon-cryogenic probe. The alpha and beta carbons were assigned from gHSQCAD spectra. 
C Structuring Shifts
Structuring shifts, which are also referred to as conformational shifts and chemical shift deviations (CSDs), are frequently used for both qualitative and quantitative assessment of -hairpin folding and are defined as the difference between observed chemical shifts and the corresponding random coil chemical shifts (   obs  random coil ). 2, 9 In the last decade it has been found that only the cross-strand hydrogen bonded residues are suitable for CSD analysis of -hairpins, and that 13 C CSDs are more useful than 13 C CSDs for elucidating -structures. 10 It is known that 13 C CSDs are positive and that 13 C CSDs are negative for strand -hairpin residues, whereas at least one of the -turn residues display a negative 13 C CSD value and a positive 13 C CSD value. 9, 11 As shown in Tables S6 and S7 , and Figures S1 and S2, these trends were observed for the hydrogen bonded and the turn residues in both 1 and 2, a result indicating that they adopt -hairpin structures in DMSO-d 6 Anomalous values were obtained for V4 (i.e. i.e. sign opposite to that characteristic of a strand residue). The G1 and G6 residues does not have any beta carbons. 
C Detection
The NMR studies were carried out at 298.98-403.83 K, with T  4 or 5 K, using a 500 MHz spectrometer equipped with a triple-resonance probe. The two peptides were analyzed simultaneously using a spinner which can accommodate two 2.5 mm tubes. 
The NMR studies were carried out at 296.15-343.15 K, with T ≈ 5 K, using a 800 MHz spectrometer equipped with a triple-resonance carbon-cryogenic probe. The superimposed VT 13 C NMR spectra covering the aliphatic carbons of 1 and 2, respectively, are presented in Figures S3-S5. The peaks are colored blueorange-yellow-purple-green-cyan-red-blue-orange-yellow-purple going from the lowest to the highest temperatures. C NMR spectra for peptide 2 covering the alpha and beta carbons.
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Amide Proton Temperature Coefficients
Amide temperature coefficients ( NH /T  ( T high  T low )/(T high T low )) were determined from 1 H NMR spectra recorded at 338.15-363.15 K (T  5 K) on a 500 MHz spectrometer equipped with a triple-resonance probe. 
NOE Build-Up Analysis
NOESY spectra were recorded at 298.15 K on a 900 MHz NMR spectrometer. NOE build-ups were recorded without solvent suppression with mixing times of 100, 200, 400, 500, 600 and 700 ms. Figure S8 . NOE build-up curves (1-31) for peptide 1. Table S12 . Figure S9 . NOE build-up curves (1-34) for peptide 2. 
Computational Conformational Analysis
Preferred low energy conformations for 1 and 2 were generated by Monte Carlo conformational searching followed by energy minimization and clustering analysis in order to eliminate redundant conformations. 
Ensemble Analysis Using the Software NAMFIS
Solution ensembles were determined by fitting the experimentally measured distances and coupling constants to those back-calculated for computationally predicted conformations following previously described protocols.
14 Table S14 . Results of the NAMFIS-analyses for peptides 1 and 2 using all distances and couplings. Table S15 . Experimentally determined and back-calculated (NAMFIS) interproton distances (Å) and coupling constants (Hz) for the solution ensemble of peptide 1.
Interproton distances (Å) Protons
Experimental Figure S10. The most populated solution conformations of peptide 1, as selected by the NAMFIS-analysis. Populations in % are given in Table S14 . Hydrogen bonds are indicated by dotted lines. Non-polar (CH) hydrogens are omitted for clarity. Table S16 . Experimentally determined and back-calculated (NAMFIS) interproton distances (Å) and coupling constants (Hz) for the solution ensemble of peptide 2.
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Inter proton distances (Å) Protons
Experimental Figure S11. The most populated solution conformations of peptide 2, as selected by the NAMFIS-analysis. Populations in % are given in Table S14 . Hydrogen bonds are indicated by dotted lines. Non-polar (CH) hydrogens are omitted for clarity. Table S17 . Results of the NAMFIS-analyses for peptides 1 and 2 using distances and couplings involving A7. Figure S12 . The most populated solution conformations of peptide 1, as selected by the NAMFIS-analysis, when only the experimental data involving A7 were used. Populations in % are given in Table S17 . Hydrogen bonds are indicated by dotted lines. Non-polar (CH) hydrogens are omitted for clarity. Table S19 . Experimentally determined and back-calculated (NAMFIS) interproton distances (Å) and coupling constants (Hz) for the solution ensemble of peptide 2, when the distances and coupling involving A7 were used. 
4.
6.
Figure S13. The most populated solution conformations of peptide 2, as selected by the NAMFIS-analysis, when only the experimental data involving A7 were used. Populations in % are given in Table S17 . Hydrogen bonds are indicated by dotted lines. Non-polar (CH) hydrogens are omitted for clarity.
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MD Simulations
Figure S14. 3D structures of peptides 1 (left) and 2 (right). Table S20 . Conformations with the possible variations of intramolecular hydrogen bond patterns for 1 and 2, and the corresponding average distances. The first column contains a classification of the hydrogen bonds HB1-HB4 (Figure S14 Table S21 . Full population (%) change maps for the seven most populated groups of peptide 1. The hydrogen bonds HB1-HB4 ( Figure S14 The D P5-G6 residues (in brown and black, respectively) were found to induce a type II′ -turn and the N10-G1 residues (in magenta and grey, respectively) a type II turn. [15] [16] For further information see Figure S16 above.
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Thermodynamic Analysis
A two-state thermodynamic equilibrium between a folded and unfolded conformational ensemble was assumed for the thermal defolding of peptides 1 and 2. 
Variable
